NMR spectra were recorded on a Bruker Avance 400 ( 1 H NMR: 400 MHz, 13 The diffraction data of a brownish crystal of M1 were collected in a stream of nitrogen at 180 K on a Agilent SuperNova, Cu at zero, Atlas CCD using graphite-monochromated Cu Kα radiation. Data collection strategy was performed with the APEX2 software, data reduction, Electronic Supplementary Material (ESI) for RSC Advances. This journal is
absorption correction and cell refinement with CrysAlisPro171. The structure was solved by direct methods with SHELXL-2016/6, revealing all atoms of M1. H atoms were discernible from difference Fourier maps during refinement on F2 with SHELXL-97. For the final model, all atoms were refined anisotropically.
Cyclic voltammetry experiments were performed with a computer-controlled Autoloab PGSTAT30 potentiostat in a three-electrode single-compartment cell with a platinum working electrode, a platinum wire counter electrode, and a Ag/AgCl reference electrode. All potentials were internally referenced to the ferricenium/ferrocene (Fc + /Fc) redox couple. Spectroelectrochemical measurements of the polymer films were carried out in a 0.1 M solution of tetrabutylammonium hexafluorophosphate in dry acetonitrile. The applied setup has been described in the literature. 1 A platinum working electrode, a Ag/AgCl reference electrode, and a platinum sheet as the counter electrode were used. During the recording of the UVVis-NIR spectra the applied potential was kept constant. Instrumental artefacts were removed and marked in the spectra. Moreover, the absorption in the UV-Vis-NIR region below 860 nm was adjusted to the absorption at higher wavelengths to obtain continuous spectra.
The UV-Vis-NIR spectra were recorded on a Perkin Elmer Lambda 19 spectrometer. 
X-Ray single crystal structure analysis of CPDT-Fc (M1)
Figure S1: Crystal structure of M1 with atomic labels. Displacement ellipsoids are drawn at the 50% probability level. Table S2 : Selected bond distances, angles, and torsion angles from the crystal structure analysis of M1. Atom labels correspond to those on Figure S1 . Table S3 : Intermolecular short contact lengths (below van der Waals distances). Atom labels correspond to those on Figure S1 . 
Electrode preparation and battery tests
Composite electrodes with a composition of 56.6 wt.% active material (PCPDT-Fc or PDTPFc), 33.0 % carbon black, and 10.4 wt.% poly(tetrafluoroethylene) (PTFE) were prepared as follows: Approx. 100 mg active material and 60 mg carbon black (Imerys, Super P Li) were pre-mixed by grinding in an agate mortar. Then, the appropriate amount of PTFE powder (Dyneon, TF 2025Z) was added under further grinding, to obtain a plastic mass, which was then calendered into a free-standing film by roll pressing. Electrodes with 12 mm diameter and mass loadings between 6.5 and 7.5 g/cm 2 were punched out and pressed onto Al expanded metal grid as current collector, and finally dried at 80 °C under dynamic vacuum (~ 1 mbar) overnight.
T-type 3-electrode cells were built from these electrodes and Li metal as counter and reference electrodes using 1 M LiPF 6 / ethylene carbonate (EC): dimethyl carbonate (DMC)
(1:1 by wt.) (Ube Industries) as electrolyte and 3 layers of borosilicate glass microfibre nonwovens (Whatman, GF/A) as separator.
Cyclic voltammograms were recorded with a VMP3 potentiostat from Biologic, using a scan rate of 0.1 mV/s. Galvanostatic cycling tests were performed with a CTS-Lab cycler from
Basytec, using a current rate of 0.1C and cut-off potentials of 2.5 / 2.7 and 3.9 V vs. Li + /Li. (A current rate of 1C corresponds to the current which is needed to charge or discharge the theoretical capacity of the material in 1 h. For instance, the theoretical capacity of PCPDT-Fc is 66.3 mAh/g, therefore the 1C rate is 66.3 mA/g, and the 0.1C rate is 6.63 mA/g.) The specific capacities mentioned in the text refer to the mass of active material only.
